RECEI VI NG APPARATUS AND RECEI VI NG METHOD BACKGROUND COF THE | NVENFiL@-v s
The present,;invention relates to a receiving apparatus and a receivVving

met hod, -and'nore particularly to those capable of periodically detecting
whet hé€f.a caption is being broadcast or not and, in the presence of any
capt i o bei ng broadcast, displaying such a caption with priority.

In the related art television receivers designed for receiving both

mul tiplex teletext and nornmal television broadcasts, there is known a type
having two tuners and one decoder. In such a television receiver, it is
possible to display either one television program of the channels

received by the first t d S| to receive a
program of one channeﬁ@%iﬁggﬁpﬁ%}}ﬁewz&ygggi @Fjﬁgma di fferent
program of anot her channel by the second tuner, thereby displaying the
output of the first tuner on a parent screen whil e displaying the output

BACKGROUND OF THE INVENTION

The present invention relates to a receiving
apparatus and a receiving method, and more particularly to
those capable of-périodically detecting whether a céption
is being broadcast or not and, in the presence of any
caption being broadcast, displaying such a caption with
priority.

In the related art television receivers designed
for receiving both multiplex teletext and normal television
broadcasts, there is known a type having two tuners and one
decoder. 1In such a televisioh receiver, it is possible to
display either one television program of the channels
received by the first and second tuners, and also possible'
to receive a program of one channel by the first tuner

“while receiving a different program of another channel by
the second tuner, thereby displaying the output of the |
first tuner omn a parént screen while displaying the output
of the second tuner on a child screen. In this case, a
viewer can watch the programs of two channels
simultaneously.

Further the known television receiver is so



of . the second tuner on a child screen. In this case, a viewer can watch
the progfans of two channels sinultaneously. Furt her the known
tel evision receiver is so ' 2

contrived that its screen is divided into two, and the output of the first
tuner i's displayed on one partial screen, while character broadcast data
(teletext data) transmitted for nultiplex teletext are first extracted and
decoded in the decoder and then are displayed on the other partial screen.
Suppose now an exenplary case where, in the television receiver nentioned
above, a program of one channel alone is watched with the first tuner
serving as a Ln tuper. Wien the first, tuner, i.s used for receiving the
program in Fﬁpg%ﬁﬁﬁheggaFtlﬁ%ssTEﬁﬁP(ﬁﬁnqﬁﬁ%qfdhéP@PoFHPe ARd the el ated
art that the second_tuper _|s used to refresh a nenory for displaying the
char act er bPB%BBEs?de . first tunerWﬂﬁ%?%ﬁﬂ%ﬂyﬁpcgplQ,esPﬁEEl?ﬁe recei ved

character broadcast_ data is displayed after being once stored in a
screen, while character broadcast data ?teletext data)

transmitted for multiplex teletext are first extracted and
decoded in the decoder and then are displayed on the other
partial screen.

Suppose.now an exemplary case where, in the
television receiver mentioned above, a program of one
channel alone is watched with the first tuner serving as a
main tuner. When the first tuner is used for receiving the
program in this manner, it has been customary heretofore in
the related art that the second tuner is used to refresh a
memory for displaying the character broadcast data.

More specifically, since the received character
broadcast data is displayed after being once stored in a
memory, if the display mode on the screen is switched to
the teletext during-the display of a program of one
channel, the character broadcast data are not displayed
until Completion of storing £he chafacter broadcast data
of, e.g., one line (horizontal scanning line) or one frame.
Therefore, in order to realize immediate display of
character broadcast data, an operation is performed in such

a manner that, when merely the first tuner alone is in use,



menory, if the display node on the screen.is switched to the tel etext
during tthe display of a program of one channel, the character broadcast
data are not displayed wuntil conpletion of storing the character broadcast
data =»f, e.g., one line (horizontal scanning |line) or one frane.
Theref'ore, in order to realize i nmedi ate display of character broadcast
data, an operation is perforned in such a manner that, when nerely the
first tuner alone is in use, 3 a
tel evision broadcast (teletext) of the channel reserved by the viewer is
recei ved by the second tuner and then is decoded, so that the | atest
character broadcast dat obt ai ned are witten in the nmenpry.

When matchiﬁggﬁffyiiﬁ?ﬂn ° ﬁfhéﬁﬁ@FFe§5he°?vFBﬁe$§a éﬁlﬁgﬁ?§¥qﬂ spl ay of
a caption thereof if the  caption begins to be broadcast op that ,channel by
t el et ext. Eﬁn’éﬁ‘?,"*%’e‘%\n‘ﬁ H"%rﬁﬁlé’ﬁﬁlpg’d FHewsrCRRdi FgnekiA1briPen mai r nent s
for exanple, it _is preferred that, if a caption corresponding to the words
or contentsdﬁ?ogﬂ%'FﬁQxﬁhﬁﬁ(ﬁhe latest character broadcast data

obtained are written in the memory.

When watching a program of one channel, some
viewers may desire display of a captibn thereof if the
caption begins to be broadcast on that channel by teletext.
Namely, for any handicapped viewer having auditory
impaifments for example, it is preferred that, if a caption
corresponding to the words or céntents of the program on
that channel is being bfoadcast, such a éaption be
displayed with priority.

However, in éase a telecast signal of another
channel different from.the one being currently received by
the first tuner is received by the second tuner for
refreshing a memory as described and the decoder is in use
for decoding the signal received by the second tuner, it
has been difficult in the related art to detect whether a
caption is broadcast or not on the channel being currently
received by the first tuner.

Also in case a normal telecast and a multiplex
teletext are being watched simultaneously on two partial

screens divided as mentioned, the above problem is



that channel is being broadcast, such a caption be displayed with
prioritya However, in case a tel ecast signal of another channe
different fromthe one being currently received by the first tuner is
recei ved by the second tuner for refreshing a menory as described and the
decoder is in use for decoding the signal received by the second tuner, it
has been difficult in the related art t0 detect whether 'a caption is
broadcast or not on the channel being currently received by the first
tuner. Also in case a nornmal telecast and a nultiplex teletext
are being watched sinmultaneously on two partial screens divided as
mentioned, the above problemis 4
simlarly esisidarlyheristenporhen the awmaleiedesasinghapaelnand phex
tel etext channel are nutually different. There may be contrived a
modi fi ed memhdtipheshteletexporhanmnelamra artvdddyedifdeirentral |y and
decodes the output of the first tuner to thereby detect whether a
There may be contrived a modified method which

incorporates another decoder-additionally and decodes the

output of the first tuner to thereby detect whether a

caption is being currently broadcast or not on the channel

being received by the first tuner. However, according to

this method, an additional decoder is required to

consequently increase the number thereof, whereby the

apparatus is rendered structurally greater with another

disadvantage of raising the production cost.

SUMMARY OF THE INVENTION

It is therefore an object of the prevent invention
to provide an improvement without enlarging the structure
of the apparatus or raising the production cost thereof,
wherein a detection is performed as to whether a caption is
currently broadcast or not on the channel being received
and, if the result of the detection signifies the presence
of any caption being broadcast, such caption is displayed
with priority.

According to oﬁe aspect of the present invention,

there is provided a receiving apparatus which comprises a



caption is being currently broadcast or not on the channel being received
by the first tuner. However, according to this nmethod, an additional
decoder is required to consequently increase the nunber thereof, whereby
the apparatus is rendered structurally greater with another disadvantage
of raising the production cost. SUMVARY COF THE | NVENTI ON It is
therefore an object of the prevent invehtion to provide an inprovenent

wi t hout enlarging the structure of the apparatus or raising the production
cost thereof, wherein a detection is performed as to whether a caption is
currently broadcast or not on the channel being received and, if the
result of the detection signifies the presence of ang_caption bei ng

br oadcast , T$E8h t3 oTPFY gV d FIeARSpLPEr FRGELVIng telecagicor di ng t.o
one aspect of the present invention, there is prqvided a receiving

appar at us ﬁhggﬁliohﬁnqgeggquulatlng the signals of predetermined

channels and cutputting the demodulated signals; a decoder
means for extracting the character broadcast data from
either of the demodulated signals outputted from the first
and second receiving means, and decoding the extracted
data; an output means for delivering one of the outputs of
the first and second receiving means and the decoder means,
or combining arbitrary two of said outputs and then
delivering the combined output; a selector means for
selecting either of the signals outputted from the first
and second receiving means, and supblying the selected
signal to the decoder means; a control means for
controlling the selector means during its selection of the
demodulated signal outputted from the second receiving
means, in such a manner as to force the selector means to
periodically select the demodulated signal outputted from
the first receiving means; and a detector means for
detecting whether the character broadcast data extracted by
the decoder means represent a caption or not when the
selector means haé selected the demodulated signal
outputted from the first receiving means; wherein, when the

result of the detection by the detector means signifies



first and a second receiving nmeans for receiving telecast signals, then
denodul ating the signals of predeterm ned channels and outputting the
denodul at ed signals; a decoder neans for extracting the character
broadcast data from either of the denodul ated signals outputted fromthe
first * and second receiving neans, and elecoding the extracted data; an

out put neans for delivering one of the outputs of the first and second
recei ving means and the decoder nmeans, or conbining arbitrary two of said
outputs and then delivering the conbined output; a selector neans for

sel ecting either of the signals outputted fromthe first and second
recei vi ng neans, and supplyln% the selected signal to the decoder neans; a

control nedHa¥ dihe ranagtiemn prordcastedasa ﬁeaﬁgsamzmgca%l%| &8 on of
the denodul ated signal outputted fromthe second receiving neans, in such
a manner asCORFERY deeane fnxcas dhensgdecter peansdresselecteltr t he
denodul ated_signal outputted from the first receiving neans; and a
det ect or nedgmodwhatetbisdgrialg oNreUtdedt Ksomhshactirsbriegrusingiat a
extracted by the decoder nmeans represent a caption or not when the
sel ect or new@Rnhas sel ected the denodul ated signal outputted fromthe
first receiving neans; wherein, when the result of the detection by the
detect or nmeans si gni¥dasrding to another aspect of the present
invention, there is provided a receiving method which is
carried out in an apparatus comprising a first and a second
receiving means for receiving telecast signals where
character broadcast data are superimposed as teletext data,
then demodulating the sighals of predetermined channels and
outputting the demodulated signals; a decoder means for
extracting the character broadcast data from either of the
demodulated signals outputted from the first and second
receiving means, and decoding the extracted data; an output
means for delivering one of the outputs of the first and
second receiving means and the decoder means, or combining
arbitrary two of the outputs and then delivering the
combined output; and a selector means for selecting either
of the signals outputted from the first and second
receiving means, and supplying the selected signal to the
decoder means. The receiving method is characterized by

comprising the steps of: when the demodulated signal

outputted from the second receiving means is selected by



6 that the character broadcast data represent a caption, the contral
nmeans forces the selector neans to select the denodul ated signal outputted
fromthe first receiving neans. Accordi ng to anot her aspect of
the present invention, there is provided a receiving nethod which is
carried out in an apparatus conprising a first and a second receiving
nmeans for receiving tel ecast signals whére character broadcast data are
superinposed as teletext data, then denodul ating the signals of
predet erm ned channel s and outputting the denodul ated signals; a decoder
means for extracting the character broadcast data fromeither of the
denodul ated signals outputted fromthe fjrst and second receiving neans,
and decodhﬁfqfﬁ?%ﬁ??ﬁb?@@“&atEPaQﬁlBEtBh? SEEAREC¥ JFe iK%eri ng one of the
outputs of the first _and _second receivin ans and the decoder neans, or
combi ni ng %ﬁ@qdﬂéﬁllwﬁeéﬁctth&hgufiﬁwguégﬂe heHoRt | QERHFSHE T mbi ned
output; and a selector neans for selecting either _of the signals outputted
fromthe fithe LiFftkaesqiving means; when the demodulated signal

outputted from the first receiving means is selected by the
selector means, detecting whether the character broadcast
data extracted by the decoder means represent a caption or
not; and when the result of such detection siénifies that
the character broadcast data represent a caption, forcing
the selector means to select the demodulated signal
outputted from the first receiving means.

In the reéeiving apparatus of the present
invention, the first and second receiving means receive
telecast signals, then demodulate the signals of
predetermined channels and output the demodulated signals.
Subsequently the decoder means extracts.the character |
broadcast data from either of the demodulated signals
outputted from the first and second receiving means, and
decodes the extracted data. The selector means selects
either of the signals outputted from the first and second
receiving means, and then supplies the selected signal to
the decoder means. The control means controls the selector
means during its selection of the demodulated signal

outputted from the second receiving means, in such a manner



recei ving nmeans, and supplying the selected signal to the decoder neans.
The recekrving nethod is characterized by conprising the steps of: when the
denodul ated signal outputted fromthe second receiving neans is sel ected
by - _ 7 t he sel ector neans, enabling
the selector neans to periodically selgct the denpdul ated signal outputted
from the first receiving neans; when the denodul ated signal outputted
fromthe first receiving neans is selected by the selector neans,
detecting whether the character broadcast data extracted by the decoder
means represent a caption or not; and when the result of such detection
signifies that the character_broadcast data represent a caption, forcing
the sel ect oPSmEQnSOrGesENecEel petaemMRAN SR Sl lyuspderFEdti®om t he
first receiving _nmeans In the receiving apparatus of the present
&Eé§

i nvention, ge@odnlatednaigradneutRidered ntromdhe ity &#ecedrapgst signal s,

t hen denodul ate the signals of predeterm ned channel s and output the
denodul at ed™eRgfal yhile the detector means detects whether the

character broadcast data extracted by the decoder means
represent a caption or not when the selector means has

- selected the demodulated signal outputted from the first
receiving means. And when the result of the detection by
the detector means signifies that the character broadcast
data represent a caption, the control means forces the
selector means to select the demodulated signal outputted
from the first receiving means. |

In the receiving method of the present invention,

when the demodulated signal outputted from the second
receiving means is selected by the selector means, the
selector means is enabled to periodically select the
demodulated signal outputted from the first receiving
means. Meanwhile, when the demodulated signal outputted
from the first receiving means is selected by the selector
means, a detection is performed as to whether the character
broadcast data extracted by the decoder means represents a
caption or not. And if the result of such detection
signifies that the ché;acter broadcast data represent a

caption, the selector means is forced to select the



Subsequently the decoder neans extracts the character broadcast data from
ei ther oft the denodul ated signals outputted fromthe first and second
recei ving means, and decodes the extracted data. The sel ector neans
selectg either of the signals outputted fromthe first and second
recei vilng means, and then supplies the gelected signal to the decoder
means. The control neans controls the selector neans during its selection
of the denodul ated signal outputted fromthe second receiving nmeans, in
such a manner 8 as to force the
sel ector nmeans to cyclically select the denodul ated signal outputted from
the first receiving mneans, while the detector nmeans detects whether the
charact er brismpddatest §ispedaenspubyedhbreacor rfimsthyecedyiagent a
caption or not when the selector nmeans has selected the denodul ated signal
outputted fmsAnshe first receiving neans. And when the result of the
-detection by the detector neans signifies that the character broadcast
data represent a captlihenaboie evdt pbhenefeatives eand sivagglagesoprfnehas to
sel ect the denodul ated signal outputted

present invention will become apparent from the following

description which will be given with reference to the

illustrative accompanying drawings.

BRIEF DESCRIPTION OE; THE DRAWINGS

Fig; 1 shows waveforms of a telecast signal during
its vertical blanking period;

Fig. 2 shows fundamental parameters in a teletext
transmission system;

Fig. 3 shows the format of a data packet;

Fig. 4 is a block diagram showing the constitution
-0of an embodiment of a television receiver where the present
invention is applied;

Fig. 5 is a block diagram showing a detailed
exemplary structure of the decoder 7 in Fig. 4;

Fig. 6 is a flow chart for explaining the
operation of the embodiment shown in Fig. 4; and

Figs. 7A and 7B illustrate how a caption is

displayed with priority.



fromthe first receiving nmeans. ) In the receiving nethod of the
present invention, when the denodul ated signal outputted fromthe second
receiving means is selected by the selector neans, the selector nmeans is
enabl ed. to periodically select the denodulated signal outputted fromthe
first receiving nmeans. Meanwhile, when fhe denpdul ated signal outputted
fromthe first receiving neans is sel ect by the selector neans, a
detection is perforned as to whether the character broadcast data
extracted by the decoder neans represents a caption or not. And if the
result of such detection signifies that the character broadcast data

represent a lon, the selector neans is forced to select the
9 denDdQF§F§§P§F9NaPFoﬂﬂ%u?ﬂﬁﬁﬁﬂﬁﬁﬁnEMﬁ931MEN¢Sreceiving means.
The above and other features and advantages of the present invention wll
becone apparent fronfereinaften agletwbed slasarigiion will be given with
reference to the

on an embodiment of a television receiver which is rendered

capable of receiving teletext broadcast as well by the
application of the present invention. Prior to referring
to such an embodiment, the teletext known for multiplex
character broadcast will be explained briefly as a
preliminary thereto.

In the teletext, characters or graphics are
broadcast after being superimposed in the form of digital
signal during the vertical blanking interval of a
television video signal. According to the current
teletext, there are provided various informafion (character
broadcast data) inclusive of news, weather forecast, stock
price information, guide to programs by telecast and so
forth. Further according to the teletext, as described
above, a caption representing words or contents of a
progfam can be broadcast and displayed while being
superimposed .on a normal picture.

The teletext adapted for transmission of such
various information (character broadcast data) is performed
in the following manner. As shown in Fig. 1, character

broadcast data is broadcast after being superimposed in the



il lustrative acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 shows wavefornms of a telecast signal during its vertical blanking
peri od; ~ Fig. 2 shows fundanental paraneters in a teletext
transnkssi on system . Fig. 3 shows the format of a data packet;
Fig. 4 is a block diagramshow ng the coQititution of an enbodi nent of a
tel evision receiver where the present invention is applied; Fig.
5 is a block diagram showi ng a detailed exenplary structure of the decoder
7 in Fig. 4 Fig. 6 is a flowchart for explaining the operation
of the enbodi nent shown in Fig. 4; and Figs. 7A and 7B illustrate
how a caption is displayed with priority.

10 DESCFeRT | i digitdl pREMERREDrENBOBhREXEStical blanking

interval of a telecast video signal which is in an analog
form.

Fig. 1 shows the waveforms of a telecast video
signal based on the NTSC system and obtained during the
vertical blanking period thereof, in which the .upper and
lower waveforms correspond toc an odd-field vertical
blanking period and an even-field one, respectively.

Theoretically, the character broadcast data
(described as character signal in Fig. 1) can be
superimposed, during a vertical blanking pefiod (vertical
retrace blanking interval), on 10th to 21st H (lines) and
on 273rd to 284th H where none of equivalent pulses is
existent. However, considering some harmful effect of the
video signal onto the displayed picture, it is ordinary at
present that the teletext is performed with character
bfoadcast data superimposed on iGth, 21st, 279th and 284th
H.

There are known a pattern system and a code system
for transmission of data. In the pattern system, '
characters or graphics are converted into character

broadcast data of digital signals where 0 or 1 indicates a

unit pixel, and then such cenverted data are transmitted.



Hereinafter a detailed description will be given on an enbodi nent of a
tel evision receiver which is rendered capable of receiving teletext
broadcast as well by the application of the present invention. Prior to
referrishg to such an enbodi nent, the tel etext known for mnultiplex
character broadcast will be explained byh,efly as a prelimnary thereto.
In the teletext, characters or graphics are broadcast after being
superinposed in the formof digital signal during the vertical blanking
interval of a television video signal. According to the current teletext,
there are provided various information (character broadcast data)
I ncl usi ve o& neﬁs, weat her forecast, . stock rice information, guide to
PefBLSs

progranms by tasRd 9B tRRrEPCeRheTiqc e SPATACLBE tel etext, as
descri bed bove, a caption representing words or contents of a program
can be broalf92HCasH dRER| YR PRFR | TEPEhgLn fuREMATYes 8adofughndatal
pi cture. . _The teletext adapted for transm ssion of such various
i nf or mat i on2FehaiaeiayedyberBpeing Hedd oy frhanefrom inhsyhohironismy
manner. As shown in Fig. 1, character broadcast data i s broadcast after
bei ng super Wpbs8un¢ npehees of the video signal. Meanwhile in the
code system, characters or graphics are transmitted in the
form of predetermined codes. More specifically, characﬁers
and graphic elements are so classified in advance as to
correspond to predetermined codes, and characters are
| transmitted after conversion into the corresponding codes,
while each graphic is first decomposed into predetermined
graphic elements when necessary, and such graphic elements
are transmitted after conversion into the corresponding
codes. In this case, the receiving side is equipped with a
character generator for generating characters or graphic
elements which correspond to the input codes respectively.
Therefore the characters or graphic elements can be
generated by the generator in accordance with the received.
codes and then are once stored in a memory, and
subsequently such characters or graphic elements are
displayed in the same manner as in the pattern system.
Since the pattern system transmits characters or

graphics in units of pixels, it is possible to perform

transmission of even complicated characters or graphics



formof digital signal during the vertical blanking interval of a telecast
vi deo signal which is in an analog form Fig. 1 shows the
waveforms of a telecast video signal based on the NTSC system and obtai ned
during.-the vertical blanking period thereof, in which the upper and | ower
waveforns correspond to an odd-field vertical blanking period and an
even-field one, respectively. IBheoretically, the character
broadcast data (described as character signal in Fig. 1) can be :
superinposed, during a vertical blanking period (vertical retrace blanking
interval), on 10th to 21st H (lines) and on 273rd to 284th H where none of
equi val ent pul ses is existent. However, considering sonme harnful effect of
the video ¥i§haMmiBinal@ésplay|enmarg Qulr due to 8 graphagyantitpretent
that the teletext is perfornmed with character broadcast data superinposed
on 16th, 21%he yeguhredddasal; there exists a dilsedwaatagendbbhatatipmttern
system and .a code system for transm ssion of data. In the pattern system
char act ers shagagperesonrgrapmics ttachnsnictadieapesr unit time are

small in amount. Meanwhile in the code system which

transmits characters or graphics by codes, the quantity of

the required data is smaller, and the characters or

graphics transmittable per unit time are greater in amount.

However, there are some disadvantages also in this system

that many display errors are caused and a generator is

needed on the receiving side. For the reasons mentioned

above, there is currently discussed a hybrid system where

frequently used characters or simple graphics are

transmitted in the code system while infrequently used

' characters or complicated characters and graphics are

transmitted in the pattern system. Fig. 2 shows

fundamental parameters employed in the pattern system and

the hybrid system. |

'As shown in Fig. 2, there are five display modes

in the teletext, i.e., whole-screen stationary display,

superimposed stationary display, caption display, whole-

screen vertical scroll display, and one-row horizontal

scroll display. A display screen according to in the

teletext is composed of, e.g., 248 x 204 pixels where each



broadcast data of digital signals where O or 1 indicates a wunit pixel, and
then such converted data are transmtted.

12 In this case, on the receiving side, the character broadcast data
are onge stored in a nmenory, and such data are displayed after being read
out therefromin synchronism with sync ¥l ses of the video signal.
Meanwhile in the code system characters or graphics are transmtted in
the formof predeterm ned codes. More specifically, characters and
graphic elenments are so classified in advance as to correspond to
predeterm ned codes, and characters are transmtted after conversion into

pr edet er m Rob-Hesinie sembered SEch RoBBehlret BHELLAN JAsRie iehdment s
are transm tted aft nversi,on_into th orrespondi codes. In this
case, the rpe](??ﬁq\ﬁ’ng?éﬁ% S ¥hRlSrSEEEeR; Fﬁagloﬂﬁﬁfa R P ft% or for
generating gharacters or graphic _elenents which coryespond to the input
codes resp&CIAhAGEPLS ?ﬁéﬁ%?@ CEhATERGAGH: BRSTRE fﬁ%iﬁﬂéﬁ%ﬁiﬁﬁﬂﬁﬁ§%ﬁ§n be
are displayed in a still state. In the superimposed
stationary display mode, characters or graphics arranged on
the whole display screen are displayed in a sfill state
while being superimposed on a telecast picture. 1In the
caption display mode, information for complementing the
gqntents of a telecast program or the like is displayed as
a caption while being superimposed on a telecast picture.
This mode is used for displaying, for example, a foreign
film together with Japanese caption and is also useful for
transmitting a caption, which represents words or contents
of a telecast program, for handicapped viewers having
hearing difficulties.

In the whole-screen vertical séroll display mode,
characters or graphics arranged on the whole display screen
except a page header (uppermost row on the screen) are
displayed while being scrolled upward at an adequate speed.
And in the one-row horizontal scroll diéplay mode, one row
on the diéplay screen is superimposed on a telecast picture
and is displayed while being scrolled leftward for example.

Character broadcast data are transmitted in units



generated by the generator in accordance with the received codes and then
are once*stored in a nenory, and subsequently such characters or graphic
el enents are displayed in the sane manner as in the pattern system

Since tshe pattern systemtransmts characters or graphics in units of
pixels, it is possi-ble to perform transggssion of even conplicated

characters or graphics 13 wth
m nimal display errors, but due to a great quantity of the required data,
there exists a disadvantage that the characters or graphics transmttable
per unit tine are small in amount. Meanwhile in the code system which

transmts characters qr graphics by . codes, the quantity of the required
data is srnzﬁfi %%%mﬁf %CFQF FeRSigking, 9hnPRe Qr%ﬁﬂﬁg%QHﬂﬂle per unit

time are greater, in _gnount. However, there are sone di sadvantages also in
this systerfHHH Sdinedi OF 3y telPEAStaVedeaustNahd Figend &06MSi s  needed
on the receiving side. For the reasons nentioned above, there is currently
di scussed &N HAMPASI&ion Afepch a data packet. Similarly to a

normal horizontal scanning line, a horizontal synchronizing
signal (H sync) (television horizontal synchrqnizing
signal) is disposed at the top, and a color burst is
disposed next. Posterior to the color burst, a sync
portion, a prefix and information data portion (data block)
are disposed successively in this order. The data packet
is composed of the prefix and the informatioh data portion.'
The sync portion is composed of a clock run-in
(CRI) for attaining bit synchronization and a fraﬁing code
(FC) for.attaining frame synchronization. The prefix is'
composed of service identification code and data
identification code. The service identification code
includes a code for identifying one of teletext, facsimile
or other broadcasting service used to provide the data
disposed in the information data portion. Meanwhile the
data identificatipn code includes a code for identifying
either a pattern system or a code system used for
transmission, and alsc a code for identifying one of the
aforementioned display modes. 1In the.information data

portion, there are disposed substantial data (character



frequently used characters or sinple graphics are transmtted in the code
systemwiil e infrequently used characters or conplicated characters and
graphics are transmtted in the pattern system Fig. 2 shows fundanental
par anetzers enployed in the pattern systemand the hybrid system
As shown in Fig. 2, there are five displgyg nodes in the teletext, i.e.,
whol e-screen stationary display, superinposed stationary display, caption
di spl ay, whole- screen vertical scroll display, and one-row horizontal
scroll display. A display screen according to in the teletext is conposed
of, e.g., 248 x 204 pi xel s where each.
14 sub-bl ock is conposed of 8 horizontal pixels by 12 verti cal
pi xel s. | PHAREIAAH dageredncinaivenafycalesl egrrespondiotmrtact ers or
graphi cs arranged on the whol e display screen are displayed in a still
state. |n haragierisnessagapdiat ebementd| spiqitabdel grailar (geitcdugeor gr aphi cs
arranged on the whole display screen are displayed in a still state

data) 0 or 1 each representing a pixel unit, color

information (color code) given to characters or graphics,

and other information (e.g., control signal for the page of

a display picture).

Since the format of Fig. 3 is employed for any of

data packets based on the patterﬂ system and the code

system, a change to either system from the other is

executable with facility, and it is also easy to perform

extension to-'a hybrid system which is a combination of the

above two systems.

Fig. 4 shows the constitution of an embodiment

representing a television receiver which is adapted for

viewing multiplex broadcast by the teletext mentioned

above. An antenna 1 is installed for receiving telecast

ground waves of, e.g., VHF and UHF bands based on the NTSC

system, and the received signal is supplied to U/V (UHF/

VHF) tuners (hereinafter referred to as tuners) 2 and 3.

In response to an instruction from a microcomputer 11, the

tuner 2 or 3 (first and second receiving means) detects and

demodulates the telecast signal of a predetermined channel

out of the input signal received via the antenna 1, and



whi | e bei ng superinposed on a telecast picture. In the caption display
node, infformation for conplenenting the contents of a tel ecast program or
the like is displayed as a caption while being superinposed on a tel ecast
picturg. This node is used for displaying, for exanple, a foreign film
toget her with Japanese caption and is ali? useful for transmtting a
caption, which represents words or content's of a tel ecast program for
handi capped viewers having hearing difficulties. In the

whol e-screen vertical scroll display node, characters or graphics arranged
on the whol e display screen except a page header (uppernost row on thé
screen) are _displayed while being scrolled upward_at _.an adequate speed.
And in the Bﬁﬁgraﬁf¥8?¥5099%uV%Qﬁ?ﬂqLQHQQpI&VtwﬂﬁthSngeW8§P1%ﬁ?Qhe di spl ay
screen is superinposed on a telecast picture and is displayed while being

scrol | ed | ePLgRRY FRWS eRpFRiRed, to a Y/C/Ghd¥4E: 6PPBEBLACRSIURELD are
transmtted in units : 15 of data

packet s eacBreSRSFiRY nglefubnel hexaigaiien seferred to simply as

processing circuit) 4 or 5. The video signal outputted
from the tuner 2 or 3 is alsc supplied to a terminal a or b
of a switch 6.

The audio signal included in the demodulated
signal is supplied to an unshown loudspeaker, which then
outputs the sound therefrom.

The processing circuit 4 or 5 is controlled by the
microcomputer 11 and separates the output video signal of
the tuner 2 or 3 into a luminance component (YY) and a
chroma component (C), and further converts the luminance
and chroma components into three red, green and blue (RGB)'
components. The outpui of the processing circuit 4 is
supplied to a. mixer 9, while the output of the processing
circuit 5 is supplied via a dual-picture processing block 8
to the mixer 9.

The switch 6 (selector means) is controlled b} the
microcomputer 11 and selects either of the terminals a and
b to thereby supply either of the output video signals of
the tuners 2 and 3 to a teletext decoder (hereinafter

referred to simply as decoder) 7.



scanning line) of a telecast video signal. Fig. 3 shows the conposition of
such a data packet. Simlarly to a normal horizontal scanning line, a
hori zontal synchronizing signal (H sync) (television horizontal
synchrani zing signal) is disposed at the top, and a color burst is
di sposed next. Posterior to the color burgg, a sync portion, a prefix and
I nformati on data portion (data bl ock) are disposed successively in this
order. The data packet is conposed of the prefix and the information data
portion. The sync portion is conposed of a clock run-in (CRl)
for attaining bit synchronization and a fram ng code (FC) for attaining
frame synchroni zation. The prefix is conposed of service identification
code and data i dent Thecderodetote(deprde dieans) iaFdaRctscaltron thee
includes a code for identifying one of teletext, facsimle or other
br oadcast i nyidepvisignaiecguppl pedviirrete tkom the $poesd2i rt Beviaf Bheat i on
data portion. Meanwhile the data identification code includes a code for
i denti fyi ngswéiktheb, athet herhzeysiknscanmingd ddness wheres stef gharacter
transm ssion, and also a code for identifying one of the aforenentioned
di spl ay nodesoatinashedabéoisasuper dmpesedofd ign, U6, e 2dse,dRIpbbednd
substanti al data (character

284th H in the vertical blanking period as explained in

Fig. 1), and then decodes the data (to form a picture with

display of the character broadcast).

Fig. 5 shows an exemplary detailed structure of

the decoder 7. The video signal supplied from the tuner 2

‘or 3 via the switch 6 is subsequently supplied to a clock

generator circuit 21 and a data slicer 22. The clock,

generator circuit 21 generates, in accordance with the

video signal inputted thereto, a clock signal synchronized

with the video signal and then supplies the clock signal to

the data slicer 22. Thereafter the data slicer 22

recognizes, in response to the clock signal obtained from

the clock generator circuit 21, the timing of the

horizontal scanning line where the character broadcast data

(data packet) is superimposed out of the input video

signal, and extracts the character broadcast data

superimposed on the relevant horizontal scanning line. The

character broadcast data thus extracted is suppiied to a

buffer 23 to be stored therein temporarily-



16 broadcast data) inclusive of codes corresponding to characters or
graphic elenents, digital signal (picture data) O or 1 each representing a
pi xel unit, color information (color code) given to characters or

graphigs, and other information (e.g., control signal for the page of a
di splay picture). Since the formgg of Fig. 3 is enployed for any
of data packets based on the pattern system and the code system a change
to either systemfromthe other is executable with facility, and it is

al so easy to perform extension to a hybrid systemwhich is a conbi nation

of the above two systens. Fig. 4 shows the constitution of an
enbodi nent representln a televisiaon receiiver which is adapted for ..
viewing nul tiplex brid ty HFeuid @ﬁe%geﬁﬁﬁFFBHeﬂea%ﬂ) t%ﬁ¥ ant enna 1
is installed for rece|V|ng t el ecast round waves of nd UHF
bands based"Bfthitle Mheschanagtan brogderst QEEFV%H%‘F%nHF %'rlie Ted to UV
(UHF/  VHF) tuners (hereinafter referred to_as tuners) 2 and 3. In

response to2AnCePEIFRRLES ch FarHhon lﬁrcP@@onpﬂiFthi‘Llre’f%t Q% FICH of

(first and second receiving neans) detects_ and
detection signifies a caption, this information is sent to

the microcomputer 11. The above detection is performed
with reference to the data identification code (display
mode preset as a data identification code in the data
packet) explained in Fig. 3.

A display picture former 25 reads out the
character broadcast daté stored in the buffer 23 and
converts the same into data to form a character broadcast
display picture_(hereinafter referred to simply as display
data). The display data is once stored in a RAM 26, and
the display picture former 25 reads out the display data
from the RAM 26 in response to an instruction from the
microcomputer 11. And after execution of some processes
such as coloring, flushing and concealment required for
display, the display picture former 25 converts the
processed data into an RGB video signal and outputs the
same to a mixer 9.

Referring back to Fig. 4 again, the,dual-picturé
processing block 8 is controlled by the microcomputer'll

and outputs the video signal (RGB signal), which is



denodul ates the tel ecast signal of a predeterm ned channel out of the

I nput signal received via the antenna 1, and

17 t hen delivers the video signal, out of the denodul ated signal thus
obtained, to a Y CJ (Y/ C separation/jungle) processing circuit
(hereinafter referred to sinply as processing circuit) 4 or 5. The video
signal outputted fromthe tuner 2 or 3 iszﬁlso supplied to a termnal a or

b of aswitch 6. The audi o signal included in the denodul at ed
signal is supplied to an unshown | oudspeaker, which then outputs the sound
t herefrom The processing circuit 4 or 5is controlled by the

m croconputer 11 and separates the output video signal of the tuner 2 or 3
into a | uni fappbiednfrernthe Pregessing nigeaitodpotentheOpixendd f urt her
converts the |um nance and chroma conponents into three red, green and
bl ue (RGB) etbthgondhrectTheonafhar cfonviestingcedei sggoalcimtsdchsa suppl i ed
to a mxer 9, while the output of the processing
: manner as to compose a child picture in a picture-in-
picture mode. The mixer 9 (output means) is controlled by
the microcomputér 11 and outputs to a monitor 10 one of the
video signal (RGB signal) supplied from the processing
circuit 4, the video signal supplied from the processing
circuit 5 via the dual-picture processing block 8, and the
video signal supplied from the decoder 7, either directly
or after compositing two of such signals. The monitor 10
consists of a CRT or the like and serves to display the
output of the mixer 9.

‘The microcompﬁter 11 (coﬁtrol means) controls the
selective change of the switch 6 as mentioned above and
further controls the other blocks constituting the
apparatus. The memory 12 is a nonvolatile type for example
;nd is used for storing the last channel (one selected
immediately before turn-off of the power supply) and the
data required for the operatidn of the microcomputer 11.

When the power supply for the television receiver is turned
on, the microcomputer 11 refers to the memory 12 and

controls the tuner 2 (or 3) to receive the last channel

stored therein. 1In case the last channel is not stored in



circuit 5 is supplied via a dual-picture processing block 8 to the m xer

9. * The switch 6 (selector neans) is controlled by the

m croconputer 11 and selects either of the terminals a and b to thereby
supply :either of the output video signals of the tuners 2 and 3 to a.

tel etext decoder (hereinafter referred 4o sinmply as decoder) 7.

18 The decoder 7 (decode %eans) extracts, fromthe video
signal supplied thereto fromthe tuner 2 or 3 via the switch 6, the

hori zontal scanning |lines where the character broadcast data is
superinposed (e.g., 16th, 21st, 279th and 284th Hin the vertical blanking

i od lained in Fig. 1), and then decodes. the d to f
D cture w t RSGRERPEY 37 1 Bhe G AR R in ORt o 1s €he Lot %2 oy

an exenplary detailed structure of the decoder 7. The iideo si gha
suppl i ed frdREt A dindrMaNNgE 0 \XeChEe ARMEFSS CPaBBBLequent |y suppl i ed

to a clock generator circuit 21 and a data slicer 22. The, cl ock
A sensor 13 receives an infrared (IR) signal from

a remote commander 14, then executes photoelectric
conversion of the signal and.supplies the same to the
microcomputer 11. Iﬂ response to the.signal from the
sensor 13 also, the microcomputer 11 is capable of
controlling each of the blocks which constitute thé
apparatus. The remote commander 14 is equipped with
vérious operating buttons (e.g., power on/off button,
channel selection button, vélume control button and so
forth), and when any of such buttons is manipulated, an IR
signal corresponding to the relevant button is outputted
from the remote commander 14. Since the IR signal is
inputted via the sensor 13 to the microcomputer 11,
manipulation of the remote commander 14 enables the
microcomputer 11 to execute any desired process. Although
not shown, a control panel is provided in the television
receiver as well to execute the same process as that
effected by manipulation of the remote commander 14.

| Now the operation will be described below with
reference to a flow chart of Fig. 6. First at step S1, 0

is set as an initial value in a variable C for clocking a



generator circuit 21 generates, i.n accordance with the video signa

I nputted“thereto, a clock signal synchronized wth the video signal and
then supplies the clock signal to the data slicer 22. Thereafter the data
slicers22 recognizes, in response to the clock signal obtained from the
cl ock generator circuit-21, the timng of the horizontal scanning |line
where the character broadcast data ( a packet) is superinposed out of
the input video signal, and extracts the character broadcast data
superinposed on the relevant horizontal scanning line. The character
broadcast data thus extracted is supplied to a buffer 23 to be stored
thmen1tamman

A det ect or BERABTRENSReAbLEEL | RNRSHOTaUR RIS oM VT RaFatber
broadcast data stored i.n the buffer 23 represents a caption or not. If the
result of §68Hre§eP§€YF8HS§YgﬁPfFE% BERAY | by, At Fh FQCPBRUECTsent to
the m croconputer 11. The above detection is performed with reference to

the data i déniPFFeRERss EBevariaplayC h%d%YERQEQRl%E;W%Fﬂa?asVaEﬁﬂlf|catlon

code in the data
clock signal supplied from a clock circuit (now shown).

Subsequently the operation proceeds to step S2,
where the telecast signal received by the antenna 1 is
detected and demodulated in the tuner 2 or 3, and the video
signal obtained as the result is displayed on the monitor
10. More specifically, the last channel stored in the
memory 12 is read out therefrom by the microcomputer 11
immediately after turn-on of the power supply, and.a
control signal (PLL signal) is outputted to the tuner 2 so
as to receive the last channel. In this case, the tuner 2
detects and demodulates, in response to an instruction from
the microcomputer 11, the signal corresponding to the 1as£
channel out of the entire telecast signals obtained from
the antenna 11, and then.outputs the demodulated signal to
the processing cifcuit 4. Thereafter the processing
circuit 4 processes the demodulated.signal to convert its
video signal into an RGB signal and supplies the same to
the mixer 9. In this stage, the microcomputer 11 controls
the mixer 9 in such a manner as to directly output the

video signal supplied thereto from the tuner 2 via the



packet) explained in Fig. 3. - A display picture fornmer 25 reads
out the rcharacter broadcast data stored in the buffer 23 and converts the
sanme into data to forma character broadcast display picture (hereinafter
referred to sinply as display data). The display data is once stored in a
RAM 26, and the display picture fornmer235 reads out the display data from
the RAM 26 in response to an instruction fromthe mcroconputer 11. And
after execution of sone processes such as coloring, flushing and

conceal ment required for display, the display picture fornmer 25 converts
the processed data into an RGB video signal and outputs the sanme to a

m xer 9. .F@ferring back to Fig. .4 again, the guaé-gict re
processi ng BFGERSELNG CoREVHFIdd 3) thaF hhe £fapn2: OQRYLBRA puts t he
video signal (RGB signal), which is . . , )

20 suppl £&€E8™ £Bf ERBSHr HcEk3 i e ATARSSING CIrCHtnfxdF QUERTEHRG

directly or after converting the signal in such a .
from the mixer 9 without any change to the monitor 10 and

then is displayed thereon. Consequently, the program
(picture) of the last channel is displayed in this case.

Subsequently the operation proceeds to step S3,
where a decision is made by the microcomputer 11 as to
whether the variable C is greater than N or not. Here, N
denotes é positive integer. If the result of the decision
at step S3 signifies that the variable C is not greater
than N, i.e., if a predetérmined time has not elapsed yet
after presetting of the initial value 0 in the variable C
at step S1 or undermentioned step S10, the operation
proceeds to step S8 where required processes (other
processes) for changing the chahnel or the volume and
refreshing the RAM 26 are executed in the microcomputer 11,
and thereafter the operation returns to step S2.

For example, when the viewer has manipulated the
remote commander 14 in a manner to select some other
channel, an infrared manipulation signal correspondihg to
such manipulation is transmitted (emitted) from thé remote
commander 14. This infrared signal is received by the

sensor 13 which performs photoelectric conversion of the



manner as to conpose a child picture in a picture-in- picture node. The
m xer 9 (soutput neans) is controlled by the mcroconputer 11 and outputs
to a nonitor 10 one of the video signal (RG& signal) supplied fromthe
processing circuit 4, the video signal supplied fromthe processing
circuit 5 via the dual -picture processing bl ock 8, and the video signal
supplied fromthe decoder 7, either diré tly or after conpositing two of
such signals. The nonitor 10 consists of a CRT or the |like and serves to
di splay the output of the m xer 9. The m croconputer 11 (contro
means) controls the selective change of the switch 6 as nentioned above
and further, controls the ot her_bl ocks constjtuting.the paratus.. The
menory 12 i $PRUKoAVEPAL | eTRG pRIPSF X afARAL driirs 5°tﬂ’§éd‘e%8r 1sfori RBet he

| ast channel (one_selected ipmmediately before turn-off of the power

suppl y) andT2RéPU4BEACRCFLIRRY FOFIeFROMPAIALEDFRF Mand DwletdeBnpht er 11.
When the power supply for the television receiver is turned on, the

m cr oconput &hel1 repeter sompander nppris 1SUppHied dift ridiss MiUFEOCERBREST (or 3)

to receive the last channel stored therein. In case the |last channel is
not stored ilA- In response to this manipulation signal, the :

microcomputer 11 controls the tuner 2 at step S8 in a
manner to receive the channel correéponding to the
manipulation signal, whereby the program of the channel
selected by the viewer is displayed on the monitor 10 at
step S2 as in the aforementioned case.

When the viewer has manipulated the remote
commander 14 in a manner to display, as a parent picture,
the program of the channél being displayed currently on the
monitor 10 and to display the program of the other channel
as a child picture, a manipulation signal corresponding to
such manipulation of the remote commander 14 is received by
the microcomputer 11 as in the case mentioned above. In
response to the input manipulation signal, the
microcomputer 11 outputs a control signal (PLL signal) to
the tuner 3 at step S8 for receiving the other channel.
Subsequently in the tuner 3, a signal correspondiﬁg to the
other channel, out of the entire telecast signals 6btained
from tﬁe antenna 11, is detected and demodulated, and then

the signal thus demodulated is outputted to the processing



21 .the nmenory 12, the mcroconputer 11 controls the tuner 2 (or 3) in
a manner *to receive a preset channel. A sensor 13 receives an
infrared (IR) signal from a renote comrander 14, then executes

~ photoelectric conversion of the signal and supplies the sane to the

m croconputer 11. In response to the si | fromthe sensor 13 also, the
m croconputer 11 is capable of controlling each of the bl ocks which
constitute the apparatus. The renote conmmander 14 is equi pped with

vari ous operating buttons (e.g., power on/off button, channel selection
button, volume control button and so forth), and when any of such buttons

i i pul at ed, R sjgnal ding t.0 the rel.evant button i
out put t 6 FRORPERCD r orbh e etHHandale BFOGHRIE% RETPRE! SnaPTTRECT nput 1 ed

via the sensor 13 .to the njcroconputer, 11, ni pul ati o f the renote
commander lﬁggngbpﬁg BheRaht oY éV“é%“F%Péfegb?emﬁa9?35§$red process.
Al t hough not, shown, a control panel_is provided in the tel evision

recei ver asSwEPRLy olBRRCER REPSLIRRL rﬂ"lfgé%’ézpég—st khe sePectPetPey

mani pul ati on of the renpote commuander_ 14. . Now t he operation w ||
be descri beuBé-BICHRER Prefeseire Rk f4.0@ScHar £hef afpgementipred at step

S1, O
case of the processing circuit 4.

In this stage of the operation, the microcomputer
11 is conﬁrolling the dual-picture processing block 8 to
display the output of the processing circuit 5 as a child
picture, whereby the video signal supplied from the
processing circuit 5 is so converted as to form a child
picture in the dual-picture processing block 8, and then
the converted video signal is outputted to the mixer 9. At
this time, the microcomputer 11 further sends a control
signalf%o the mixer 9 for compositing a picture-in-picture
image where the output of the prbcessing circuit 4 is
displayed as a parent picture while the output of the dual-
picture processing block 8 is displayed as a child picture,
so that the output of the processing circuit 4 and the
output of the dual-picture processing block 8 are combined
with each égher in the mixer.9 to form a picture-in-picture
image. Ahd this picture-in-picture image is oﬁtputted to
the monitor 10 to be displayed thereon. In the manner

described above, the program of one channel or that of the



is set as an initial value in a variable C for clocking a

22 preedeterm ned tine. The storage area for the variable Cis secured
previously in the nenory 12, and the mcroconputer 11 increnents the
variable Cin synchronisnlmdth a system clock signal supplied froma clock
circuit (now shown).- Subsequenkl y the operation proceeds to step
S2, where the telecast signal received by the antenna 1 is detected and
denodul ated in the tuner 2 or 3, and the video signal obtained as the
result is displayed on the nonitor 10. Mre specifically, the |ast channel
stored in the nenory 12 is read out therefromby the mcroconputer 11

i medi ately after turn-on of the power supply, and a .contro nal (PLL
signal) is SEEPhtFRIARSL tFRCQINRI BY dhe 4UneT 2:08i Jelf h8ifR ?Y‘ﬁdﬁﬁel I'n
this case, the tuner 2 detects and denodul ates, in response to an

i nst ruct i on3f PBRENE HRLGHRFe Fhput@ild pigiuLs @ﬁaFtEBrﬁgsanﬁhﬁg to the
-last channel out of the entire telecast signals obtained from the antenna
11, and t heBigtupatrintpicHerd®dted signal to

When the viewer has manipulated the remote
commander 14 in such a manner as to display the program of
one channel CHA or that of the other channel CHB on the
left-half screen or the right-half screen (hereinafter
referred to as left screen and right screen, respectively)
of the monitor 10, a manipulation signal.corresponding to
such manipulation of the remote commandef 14 is received by
the microcomputer 11, as in the foregoing case.
Subsequently, in response to_this‘manipulation signal, thé
microcomputer 11 sends a control signal to the tuner 3 or 4
at step S8 for receiving the channel CHA or CHB, whereby
the signal correspondihg to the channel CHA or CHB, out of
the entire telecast signals obtained from the antenna 11,
is detected and demodula£ed in the tuner 3 or 4, and then
the demodulated signal is outputted via the processing
circuit 4 or 5 to the mixer 9 or the dual-picture
processing block 8.

-In this stage of the operation, the microcomputer
11 is controlling the dual-picture processing block 8 to

deliver the output of the processing circuit 5 directly



t he processing circuit 4. Thereafter the processing

circuit 4 processes

t he denodul ated signal to convert its video signal into an RG signal and
supplies the same to the mxer 9. In this stage, the m croconputer 11

controls

si gnal

23

not .

step S3 sigfiPi §YPP

the mxer 9 in such a manner as to directly output the video

supplied thereto fromthe tuner 2yyia the

processing circuit 4, so that the video signal obtained fromthe
tuner 2 via the processing circuit 4 is outputted fromthe m xer 9 wthout
any change to the nonitor 10 and then is displayed thereon. Consequently,
the program ‘(picture) of the last channel is displayed in this case.

by the m cr BESTRHEOART1oAanGE, THETHRY THE OHoOTaL BT gFhG vk

Her.e,

made
N or

N denotﬁs 8 Eositive i nteger, |f Ihe.re%uLt of the decision at
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predeterm ned tine has not el apsed yet after presetting of the initial
val ue 0 in GQiEeFhiyapremcthe dual-picture processing bloCk 8 to the

mixer 9. At this time, the microcomputer 11 further sends
a control signal to the mixer 9 so that the left picture or
the right picture on the screen of the monitor 10 is
composed of the output of the processing circuit 4 or that

~of the dual-picture processing block 8 (hereinafter the
image of such composition will be referred to as picture-
and-picture (P&P) image). Consequently in the mixer 9, the
output of the processing circuit 4 and that of the dual-
picture processing block 8 are combined with each other to
compose the picture-and-picture image. This image is
outputted to the monitor 10 to be displayed thereon. 1In
this manner, there is displayed, at step S2, the picture-
and-picture image where-the left picture or the right
picture is composed of the program of the channel CHA or
CHB received by the tuner 2 or 3.

When the viewer has manipulated the remote
commander 14 in a manner to select a teletext program of a
predetermined channel, a manipulation signal corresponding
to such manipulation is. received by the microcomputer 11 in

the same manner as described above. In response to this



at step S1 or undernentioned step S10, the operation proceeds to step S8
where required processes (other processes) for changing the channel or the
volune and refreshing the RAM 26 are executed in the m croconputer 11,

and thereafter the operation returns to step S2. For exanpl e,
when the viewer has mani pul ated the reR8te conmander 14 in a manner to

sel ect sone other channel, an infrared manipul ati on signal correspondi ng
to such manipulation is transnmtted (emtted) fromthe renote comrander
14. This infrared signal is received by the sensor 13 which perforns
phot oel ectric conversion of the 24

[ put 'S1 ONahandhe) 8L EGAT b EgRhOnalnd ety 119senhB%a BALRLY a1 i 0N

signal correspohding to t mani pul at1on o the renote co 4, is

Suppl [ ed t0s8aa i EROCAITILEL: Tt |SLPIPIRE LaysnRghEUl At on signal,

the mcroconputer 11 control's the tun at ste manner to

recel ve ! NopflaBpelnFALa CRANMLTY difbddly YR Lbe8eShEAALng S EPY Lhe
' the predetermined channel, out of the entire telecast

signals obtained from the antenna 11, is detected and
demodulated in the tuner 3. Since the mic?ocomputer 11 is
controlling the switch 6 at this time to select the
terminal b, the demodulated signal outputted from the tuner
.3 is supplied to the deéoder 7 via the terminal b andfthe
switch 6. K

In.the decoder 7 (Fig. 5), the video signal
supplied via the switch 6 is inputted to the clock
generator circuit 21 and the data slicer 22, and
subsequently a clock signal synchronized with the input
video signal is generated' in the clock generator circuit
21. The clock signal thus obtained is supplied to the data
slicer 22.

In accordance with the clock signal obtained from
the clock generator circuit 21, the data slicer 22
recognizes the timing of the horizontal scanning line on
which the character broadcast data (data packet) included

" in the input video signal is superimposed, and then

extracts the character broadcast data superimposed on the



sel'ected by the viewer is displayed on the nonitor 10 at step S2 as in the
af orenenti oned case. When the viewer has nmani pul ated the renote
commander 14 in a manner to display, as a parent picture, the program of

t he channel being displayed currently on the nonitor 10 and to display the
program of the other channel as a chiR®& picture, a manipul ati on signal
corresponding to such mani pul ation of the renote commander 14 is received
by the mcroconmputer 11 as in the case nentioned above. In response to
the input manipul ation signal, the mcroconputer 11 outputs a control
signal (PLL signal) to the tuner 3 at step S8 for receiving the other

channel .  gehefauenhbyikzBntle (&aRKiNg Birkd INaheC @haeapReBe BPokacise ot her
channel, out of the entire telecast signals obtained fromthe antenna 11,

s det ect e and tHaEDdYL hedeqand shsp iddasigralbuiies ggmpdubated is
outputted to the processing 25
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the sane t%rbgﬁcast data stored in the buffer 23 is read out
therefrom in the display picture former 25 and then is
converted into display data. This display data is once
stored in the RAM 26.

In this stége of the operation, the microcomputer

11 is controlling the display picture former 25 to output
the display data, so that the display picture former_25
reads out the display data from the RAM 26 in response to
an instruction from the microcomputer 11 and, after
executing the process required for display, converts the
display data into an RGB video signal and then outputs the
same to the dual-picture processing block 8. At this timé,
the ﬁicrocomputer 11 further controls the dual-picture
processing block 8 in a manner to deiiver the output of,
e.g., the decoder 7 without any change while controlling
the mixer 9 to deliver the output of the dual-picture
proceésing block 8 aléo without any change, whereby the
video signal from the decoder 7 is outputted to the monitor

10 as it is via the dual-picture processing block 8 and the

mixer 9. Consequently, the character broadcast picture of



dual -

pictUre processing block 8, as in the aforenmentioned

processifng circuit 4. In this stage of the operation, the

m croconputer 11 is controlling the dual-picture processing block 8 to

case of the

di splay the output of the processing circuit 5 as a child picture, whereby
the video signal supplied fromthe proé8ssing circuit 5 is so converted as

to forma child picture in the dua
the converted video signal is outputted to the mxer 9. At this tine,

m croconputer 11 further sends a control signal to the m xer 9 for

conpositing a picture-in-picture

-pi cture processing block 8, and then

t he

| mage where the output of the processing
circuit 4 ighe cexﬁ@ir@ied;e%%ﬁeaaw%hal £hHER Wik edié”;el@gdot&t @fedpghe dual -

pi cture processing block 8 is diSplayed as a child picture, so that the
out put of tdye processing circuit 4 and the output of the dual-picture

processing block 8 are combined with each other in the mixer 9 to forma

to

26

the nonitor 10 to

ereon

one channel CHA or a teletext program of the other channel
CHB on the left screen or the righﬁ screen of the monitor
10, a manipulation signal corresponding to such
manipulation is received by the_microcomputer 11, és in the
case described above. In response to this mahipulation
signal, the microcomputer 11 sends a cohtrol signal to the
tuner 3 or 4 to receive the channel CHA or CHB at step S8,
whereby the signal corresponding to the channel CHA or CHB,
out of the entire telecast signals received from the
antenna 11, is detected and demodulated in the tuner 3-or
4, and thus a demodulated signal is obtained.

At this time, the microcomputer 11 is controlling
the switch 6 to select the terminal b, whereby the
demodulated signal outputted from the tuner 3 is supplied
to the decoder 7 via the terminal b and the switch 6, while
the demodulated signal outputted from the tuner 2 is
supplied to the mixer 9 via.the processing-circuit 4.

Meanwhile a teletext picture of the channel CHB is

formed in the decoder 7 as mentioned and then is outputted

pi cture-in-picture W e%él Qﬁayegshﬁéch&ﬁgpﬁlga?%&t%g ﬂ.é{ﬁg.{? I's outputted

e nmnner escri bed above,

the prograrecg‘(maq{gferc tlahnq_%l O'fnahlﬁggr QB &Egplay a tglecast program of



other channel received by the tuner 2 or 3 is displayed as a parent
a child picture at step S2 in the picture-in-picture node.

picture dr

When the viewer has mani pul ated the renote comrander 14 in such a nm
as to display the program of one channel CHA or that of the other channel

CHB on the

| eft-half screen or the rigBt-half screen (hereinafter

referred to as | eft screen and right screen, respectively) of the no
10, a mani pul ation signal corresponding to such manipulation of the

conmander

14 is received by the microconmputer 11, as in the foregoin

case. Subsequently, in response to this manipulation signal, the
m croconput &b %hesﬁﬂﬂéraSQOniﬁoihféGHﬁﬁﬁé(bf'Ehé'dﬁ@ia%leh 4¢nat step

recei ving the channel CHA or CHB, where
channel CHARGkreEBmpA¥Eroil L8N i ddndd

antenna 11,

the signal cor fespondi ng t

g
is detected and denndulated§$ the tuner 3 or 4, and the

d dul at ed I t t
Ter o or PR acaTonrer, Pse S?%%éﬁ%ﬁ@n?%ﬂﬁ%s e neribt! plofieg o

m xer 9 or

eltver Circul

(ne oper 21 ghe BHSELE" SO0 Shpodth 1 SO QIS e U alonbeL S

processi ng
directly

processin
circuit 4 or the decoder 7, whereby the output of the

processing circuit 4 and that of the decoder 7 are combined
with each other to constitute the picture-and-picture
image. The picture-and-picture image thus produced is then
outputted to the monitor 10 to be displayed thereon.
Consequently at step S2, there is displayed the picture-
and-picture image where the left picture or the right
picture is composed of the telecast program of the channel
CHA or the teletext program of the channel CHB received by
the tuner 2 or 3.

When the viewer has manipulated the remote
commander 14 in a manner to display a telecast program of
one channel or a teletext prbgram of the same channel on
the left screen or the right.screen of the monitor 10, the
microcomputer 11 controls the switch 6 to select the
terminal a; In this case, the output of the tuner 2 is
supplied to the decoder 7, so that a picture-and-picture
image composed of the telecast program and the teletext

program of the same channel is displayed on the monitor 10

nner

nitor
renot e

g

S8 for
o the.

a1l €eAkpeORigbped {fom the

n the
t he
age of



27 wi t hout any change, whereby the video signal of the channel CHB
suppliedfromthe processing circuit 5 is outputted directly fromthe
dual - pi cture processing block 8 to the mxer 9. At this tinme, the _
m croconputer 11 further sends a control signal to the mxer 9 so that the
| eft picture or the right picture on ghe screen of the nonitor 10 is
conposed of the output of the processing circuit 4 or that of the
dual - pi cture processing block 8 (hereinafter the inage of such conposition
will be referred to as picture- and-picture (P&) inage). Consequently in
the mxer 9, the output of the processing circuit 4 and that of the dual -

pi cture prqec i C onbi ned with each other to conpose the
pi cture-an -p.?fﬁ%@b%%aggg %h?ggfnage is outputted to the nonitor 10 to be

pi cturoe ana pi ci Pl FRaSe HRePaneReo red ndt IF Wil B B cire 6

conposed of, 1)@, P%04" 37, 85a "2.502008! - Gy Blon TP 4 SH ML DY huner 2

of a desired channel, the microcomputer 11 controls the
tuner 3 to receive the desired channel while controlling
the switch 6 to select the terminal b. Further in this
case, the microcomputer 11 controls the display picture-
former 25 to always store £he latest display data in the
RAM 26 of the decoder 7, i.e., to refresh the RaM 26. 1In
this case, therefore, the display data of the latest
teletext program received by the tuner 3 is always stored
in the RAM 26, so that if the reception is switched from a
normal telecast to a teletext, the latest teletext can be
displayed immediately by reading out the display data from .
the RAM 26.

Meanwhile, if the result of the decision at step
S3 signifies that thé variable C is greater than N, i.e., a
predetermined time has already elapsed from setting of an
initial value 0 in the variable C at step Sl or S10, the
operation proceeds to step S4. And in case the switch 6
presently selects the terminal b (e.g., when the switch 6
is selectively turned to the terminal b for refreshing the

RAM 26 as described), the switch 6 is éhanged forcibly to



When the viewer has manipul ated the renpte comander 14 in a manner to
sel ect a‘teletext programof a predeterm ned channel,
si gnal correspondi ng

11 in .the sane manner as described above. In response to this

28 mani pul ati on signal,

t el ecast

outputted from

and the

supplied via

t he i nput

uner i's supp

Inputted -to the c

is skipped.
Then the operation proceeds to step S5, where a

decision is made by the microcomputer 11 as to whether the

‘character broadcast data, which is superimposed on the

telecast signal of the channel received (detected and
demodulated) by the tuner 2, represents a caption.
corresponding to the words or contents of the program of
that channel.

More specifically, Qhen the switch 6 is turned to
be connected to the terminal a, the demodulated signal
outputted from the tuner 2 and supplied to the processing
circuit 4 is also supplied to the decoder 7 as well via the
terminal a and the switch 6. In the decoder 7, as

mentioned, the character broadcast data superimposed on the

~demodulated signal (video signal) outputted from the tuner

2 is stored in the buffer 23. Thereafter a detection is

executed in the detector circuit 24 as to whether the .

character broadcast data stored in the buffer 23 represents

a caption or not by referring to the data identification
code, as described. And in accordance with the output of

the detector circuit 24, the microcomputer 11 makes a

a mani pul ati on
to such manipulation is received by the m croconputer

the mcrocorgauter 11 sends a control signal
the tuner 3 at step S8 for receiving the predeterm ned channel, whereby a
signal cerresponding to the predeterm ned channel, out of the entire
signals obtained fromthe antenna 11, is detected and
denodul ated in the tuner 3. Since the mcroconputer 11 is controlling the
swi tch 6 atyf fig, bk o i€ robemphoal P1.t hey demgdunat egigicanal
tﬁé‘é%éﬂ%ﬁ%l‘%’ﬂ? e FPeg ?g t he decoder 7 via the term nal
Swgt t Rfied ¢hal &5 fhe Proddis Wederep gnal
s #%ﬁf%kﬁ%%ﬁ¥'§%;§Ckad QFS QEQHtga ébck é%nerator cirgﬁit 21
and the dat§4slic r. 22..and subsequently a clock signal synchronized with

to

b



video signal is generated in the clock generator circuit 21. The cl ock
signal thus obtained is supplied to the data slicer 22. I n .
accordance with the clock signal obtained from the clock generator circuit
21, the data slicer 22 recognizes the timng of the horizontal scanning
line on which the character broadcast3data (data packet) included in the
I nput video signal is superinposed, and then extracts the character
broadcast data superinposed on the : 29
rel evant horizontal scanning line. The character broadcast data thus
extracted is supplied to the buffer 23 to be tenporarily stored therein.

Subsequent ket 8eoRNas b ChnebROATCAS oAl Sh0 ge;%aéfetatﬁ@dgggfer 23 is read

out therefromin the display picture en’1's converted into

di spl ay daEﬁPetIEinﬁogéapJ)ﬂytﬂét 1600861 n%{aﬁ'e t?let %234 2??c%§v%% o 'n

this stage o e~ operation, € mCcroco con

di splay pi glutfiel QLABE 25rEQrQMLRY caption or not.

If the result of the decision at step S5 signifies‘
that the character broadcast data superimposed on the
telecast signal of the channel received by the tuner 2 does
not represent any caption, the operation.proceeds to step
S9, where the switch S6 is £urned to be connected to the
terminal b by the microcomputer 11. In case the process at
step S4 is skipped, the process at step S6 is also skipped.

Thereafter the operation proceeds to step slo,
where an initial value of 0 is set in the variable C and
then the process of clocking the predetermined time is
started again. Upon completién of the process at step S10,
the operation returns to step S2 through step S8.

Meanwhile, if the result of the decision at step
S5 signifies that £he character broadcast data superimposed
on the telécast signal of the channel received by the'tuner
2 represents a caption, the-operation proceeds to step S6,
where the chéracter broadcast data representing a caption
is displayed. 1In this case, the microcomputer 11 controls
the display picture former 25 of the decoder 7 to output

the caption while controlling the mixer 9 in a manner to



the display data, so that the display picture forner 25 reads out the
display data fromthe RAM 26 in response to .an instruction fromthe

m croconputer 11 and, after executing the process required for display,
converts the dlsplay data into an RGB video signal and then outputs the
same to the dual -picture processing blocks8. At this tine, the

m croconputer 11 further controls the dual -picture processing block 8 in a
manner to deliver the output of, e.g., the decoder 7 w thout any change
while controlling the mxer.9 to deliver the output of the dual-picture
processing block 8 also w thout any change, whereby the video signal from

t he decodercdmbEnedut éii&iéﬁgnﬁdéet he ®BRLt Bhse]OcRS d)ﬁtﬂr:]e daptliltg G2l - pi cture

processing block 8 and the m xer 9. Consequently, character broadcast

picture of the decoder 7 with (on) the video 51gn§PV$P$PJ¢¥%d3Q§%&PE pecei ved
by the tuner 3 is displayed at step S2. Vi ewer

TS ST b ctod kP e
video output wherg the caption is superimposed on the
telecast program, and then this video output is displayed
on the monitor 10.

Therefore, when a normal telecast program of one
channel alone is displayed as shown in Fig. 7A for example,
if a closed-caption teletext is started on the same
channel, the caption started to be broadcast by the
teletext on the relevant channel is superimposed on the
picture of the normal telecast program of that channel. 1In
another example of'Fig. 7B where a normal telecast program
of one channel CHA and a teletext program of the other
channel CHB are displayed in a picture-and-picture mode, if
a closed-caption teletext is started on the channel.CHA,
then the caption started to be broadcast by the teletext on
the channel CHA is displayed while being superimposed on
the picture of the program of the channel CHA.

Subsequently the operation proceeds to step S7
where N is set in the variable C, and then returns to step

S2 through step S8. Since N is set in the variable C at

step S7 as mentioned during the period in which the



CHB on the left screen or the right screen of the nonitor 10, a :
mani pul ati on signal corresponding to such manipulation is received by the
m croconputer 11, as in the case described above. In response to this
mani pul ation signal, the m croconputer 11 sends a control signal to the
tuner 3 or 4 to receive the channel CHAgyr CHB at step S8, whereby the
signal corresponding to the channel CHA or CHB, out of the entire tel ecast
signals received fromthe antenna 11, is detected and denodul ated in the
tuner 3 or 4, and thus a denodul ated signal is obtained. At this
time, the mcroconputer 11 is controlling the switch 6 to select the

ter i nal b, cHAAARYE diDadlaEhd dakbedepraBahtgUs PUEELLAT AR e tuner 3 is

supplied to the decoder 7 via the termnal b and the switch 6, while the

denodul at edy5d.ana orptglmaytsegmfo&@dgh%otgesg \A§4'§ftéi-' & &b ildie A8 xer

via the processing circult le a teletext picture of the
channel Gﬂgééb dprmed in the decoder 7 as mentioned and then is outputted
31

As described above, a detection is executed
cyclically (at a predetermined time interval) as to whether
the character broadcast data superimposed on the telecast
signal of the channel received by the tuner 2 represents a
caption or not, and if ﬁhe result of such detection
signifies that the character broadcast data represents a
caption, the caption is displayed while being superimposed
on the picture of the telecast program being received.
Thus, in case a closed-caption teletext is broadéast on the
channel being currently received, it bec&mes possible to
perform priority display of the caption without the
necessity of incorporating two decoders to decode the
character broadcast data, i.e., without causing a
dimgnsional increase of the apparatus or raising the
production cost thereof. |

Accordingly, when some handicapped viewer having
auditory impairments for example desires priority display
of the caption upon start of its broadcast by the teletext,
the viewer is rendered free from troublesome manipulatioﬁ

of the remote commander 14 to confirm if the closed-caption



to the mxer 9. In this stage of the operation, the mcroconputer 11 sends
a control "signal to the mxer 9 in such a nmanner that the |left picture or
the right picture on the nonitor 10 is conposed of the output of the
processing circuit 4 or the decoder 7, whereby the output. of the
processing circuit 4 and that of the decagter 7 are conbined wth each
other to constitute the picture-and-picture inage. The picture-and-picture
i mage thus produced is then outputted to the nonitor 10 to be di spl ayed
thereon. Consequently at step S2, there is displayed the picture-
and-picture i mage where the left picture or the right picture is conposed

of the teleﬁéiévE§QSﬁaﬂ§°$%£ﬁf E%BHHEﬂst.QHAn%k the tel etext program of the

channel CHB recelved by uner 2 or 3. When t he viewer has

mani pul at ed the 1 enDifop dtfésérdi.ﬂﬂcﬁl m@n%ehog%éﬁléuo@et&iﬁpast

program of one chann t ext™ program of sanme channel on the

left screen gp, pﬁélg{qta& LSEfplcddie Joi @%ﬁ@, thiepraigpocomput er 11

controls the In th s case, the out put
of the tuner e { he decoder hat re-and-pi cture
I mage corrpo%‘egen?l?ﬁ $e?e€% Srlo%r} gzcrﬁ%ﬁ' Fhé g?’e? ?dgip))?%%r‘gom of the

sane ChanneEe&gigésgefgggséwgiéﬁéinnkransmf%ted with ground waves, it

is to be understood that the present is applicable also to
any other apparatus for receiving telecast signals
transmitted via, e.g., a satellite broadcasting network or
a CATV network.

When the RAM 26 need not be_refreshed, a detection
as to whether the.character broadcast data superimposed on
the telecast signal received by the tuner 2 reprgsents a
caption or not can be exécuted by causing the tuner 3 to
receive the same channel as the one being received by the
tuner 2 and then supplying the output of the tuner 3 to the
decoder 7- via the switch 6.

The above embodiment is so devised that, when the
switch 6 is in the position to select the terminal b, the
switch 6 is changed to the terminal a cyclically (evéry
time the variable C becomes equal to N). However, the
action of changing the switch 6 may be performed non-
periodically as well.

Also in the embodiment, when the character



32 simlarly to the above. In case the tuner 3 need not be
actuated 'and the viewer has already reserved reception of a tel etext
program of a desired channel, the mcroconputer 11 controls the tuner 3
to receive the desired channel while controlling the switch 6 to sel ect
the terminal b. Further in this case, t%& microconputer 11 controls the
display picture former 25 to always store the latest display data in the
RAM 26 of the decoder 7, i.e., to refresh the RAM26. In this case,
therefore, the display data of the latest teletext programreceived by the
tuner 3 is always stored in the RAM 26, so that if the reception is

swi tched frppoadcastmahtherepAssenos g L&) , e daglqRh 8! etext can be
di spl ayed i medi ately by rea%i ng out the %’?gf ay t%gt aa%f rom the RAM 26.

Meanuhi | e, uisphaybasebicebifhe MSRALEN HMatdd oS FushRbLER LAl the
, 1.¢€ etermned time

variable Cis greater than ., a pre _ as already

glapsed Tromisgibynocal 201atoltidtodfliid ddy W Q(RehAR el 8lep S of
, e operation proceeds to step . And I°'n "casé the Sw

by means of the monitor 10 or an unshown loudspeaker.

Since there may be some viewers who prefer no display of

the gaption even when the caption broadcast is started by

the teletext, it is desired that forcible display of the

caption be seiectively settable by the individual viewers.

Furthermore, the monitor 10 and the other blocks
can be constructed as separate devices.

It is to be understood that the telecast system is
not limited to the one based on the NTSC system alone, and
the teletext transmission system is not limited to any
particular one at all.

Although the above embodiment is fundamentally so
constituted that the tuners 2 and 3 serve to receive a
normal telecast and a teletext respectively, the broadcasts
to be received by the tuners 2 and 3 may be reﬁerse ini
principle to those described in the above example.

The description given in the embodiment is
concerned with an exemplary case where character broadcast
data is superimposed during a vertical blanking period of a

telecast video signal. However, the present invention is



presently selects the termnal b (e.g., when the switch 6- is selectively
turned tog the termnal b for refreshing the RAM 26 as described), the
switch 6 is changed forcibly to
the termnal a by the mcroconputer 11. In case the switch 6 has already
selected the termnal a, the process at s3%p $S4 is skipped.

the operation proceeds to step S5, where a decision is nade by the
m croconputer 11 as to whether the character broadcast data, which i

superi nposed on the

33

S

denodul ated) by the tuner 2, represents a caption corresponding to the
wor ds or coapphicabletabseriogranntifer dase whemeetharacter broavdgast
specifically, when the switch 6 is turned to be connected to the term nal
a, the denodatat sl supewdmpesdddireithd,r dort beatmphey 2 boxdizwup@El ed to the
circuit 4 is also supplied to the decoder 7 as well via the
term nal a phankiegspéiidd Gf la) ditoledeu@l.7, as nentioned, the character
broadcast data superinposed on the

processi ng

As described hereinabove, according to the
receiving apparatus and method of the present invention,
when the demoduiated signal outputted from the second
receiving means is selected by ‘the selector means, the
selector means is enabled to periodically select the
demodulated signal outputted from the first receiving
means. Meanwhile, when the demodulated signal outputtea
from the first receiving means is selected by the selector
means, a detection is performed as to whether the cﬂaracter
broadcast data extracted by the decoder means represent a
caption or not. And if the result of such detection
signifies that the character broadcast data represent a
caption, the selector means is forced to select the
demoduléted signal outputted from the first receiving
means. Consequently, it becomes possible to achieve
priority display of the caption without causing any
dimensional increase of the apparatus or raising the
production cost thereof.

Although the present invention has been described

hereinabove with reference to the preferred embodiment

Then

tel ecast signal of the channel received (detected and



denodul ated signal (video signal) outputted fromthe tuner 2 is stored in
the buffer 23. Thereafter a detection is executed in the detector circuit
24 as to whether the character broadcast data stored in the buffer 23
represents a caption or not by referring to the data identification code,
as described. And in accordance with thggoutput of the detector circuit
24, the mcroconputer 11 nakes a 34
deci sion as to whether the character broadcast data superinposed on the
tel ecast signal of the channel received by the tuner 2 represents a
caption or not. If the result of the decision at step S5
signifies dHadedf)e ithdkagbebebifadeasbodatRat Uples | Iasash o isheott el ecast
signal of the channel received by the tuner 2 does not represent any

caption, theBRIAHOZURhOeABEainens!t 8Pons), andes evéfhfetwdﬂbntﬁérl s turned
to be connected to the termnal b by the nlcroconputer In case the

process at mﬁﬂfﬁidﬁ%ﬂdissﬁh&p%ﬂrlhﬂ§oﬁéoﬁ§§§ ﬁé §§§Kkéﬁ%'€bfﬂﬁﬁge$k'pped
Thereafter the operation proceeds to step S
skilled in the art without departlng from the spirit of the
invention.

The scope of the invention, therefore, is to be

determined solely by the appended claims.



where a is set in the variable C and then the process

of cl ocki ned tine is started again. Upon conpletion of
t he proceFI“l ﬂ[ﬁi @ﬁl“lt he operation returns to step S2 through step S8.
Meanwhil e f the decision at step S5 signifies that the

character broadcast data superinposed o#élthe telecast signal of the
channel received by the tuner 2 represents a caption, the operation
proceeds to step S6, where the character broadcast data representing a
caption is displayed. In this case, the mcroconputer 11 controls the
di splay picture fornmer 25 of the decoder 7 to output the caption while

control | i ngwhHAe® TEXEra®MiEp @spanner to
35 conbi ne (superinpose in this case) the output caption of the

decoder 7 wiith (on) ARCaphaLRr®d HoY rUHSIWLl t%&%%ébemgﬁgfﬁséﬁ&% circuit

4. Consequently, the mxer 9 produces a vide€o output whe e captlon S

super i nposeghapat-Ber Bﬁb&&é&ét RELH aPe %fﬁ%eﬁﬁlfr@okl%hs ¥' QSQePé’;hP‘H

di spl ayed on the nonitor nor mal éf a[ ecast
program of . @B€q apparatus comprising:

a first and a second receiving means for receiving
said telecast signals, then demodulating the signals of
predetermined chahnels, and outputting the demodulated
signals; |

a decoder means for extracting the character
broadcast data from either of the demodulated signals
outputted from said first and second receiving means, and
decoding the extracted data;

an output means for delivering one of the outputs
of said first and second receiving means and said decoder
means, or combining arbitrary two of said outputs and then
delivering the combined output;

a selector means for selecting either of the
signéls outputted from said first and second receiving
means, and supplying the selected signal to said decoder
means;

a control means for controlling said selector
means during its selection of the demodulated signal

outputted from said second receiving means, in such a



channel aIOne is displayed as shown in Fig. 7A for exanple, if a

cl osed=ta] Ls started on the sane channel, the capti.on

starte dcast by the teletext on the relevant channel is
superi mﬂ "Mture of the normal telecast program of that
channel .* Tt #enpl e of Fig. 7B4here a normal tel ecast program of

one channel CHA and a tel etext programof the other channel CHB are

di splayed in a picture-and-picture node, if a closed-caption teletext is
started on the channel CHA, then the caption started to be broadcast by
the teletext on the channel CHA is displayed while being superinposed on
the picturenghnéPead QI AP Jdit FeaRtlorCilBans to perioé%?é ently the
operation proceeds to step S7 where Nis set 1nthe variable C, and then
returns {0 siedce Shd MAMIINEA FrondiNChcNukiedCtrbl LhfaVALIGP! ¢ C at
step S7 as nentioned during the period In I ch the

36 charfgégivﬁgf . daff represents a caption, the operation always
proceeds to step after the decision at

a detector means for detecting whether the.
character broadcast data extracted by said decoder means
represent a caption or not when said selector means has
selected the demodulated signal outputted from said first
receiving means}

wherein, when the result of the detection by said
detector means signifies that the character broadcast data
represent a caption, said control means forces said
selector means to select the demodulated signal outputted
from said first receiving means.

2. A receiving apparatus according to claim 1,
further comprising a-displéy means for displaying the
output of said output means.

3. A receiVing apparatus according to claim 1,
wherein, when the result of the détectioh by said detector
means signifies that the character broadcast data represent
a caption, said output means combines the outputs of said
first receiving means and said decoder means, and delivers

the combined output therefrom.



step S3. As descri bed above, a detection is executed cyclically
(at edetermned tine interval) as to whether the character broadcast
dat a ' m‘mﬂ“ he tel ecast signal of the channel received by the
tunermﬁmmlm Blicaption or not, and,{f the result of such detection

.signifrescthat Y hé character broadcast data represents a caption, the
caption is displayed while being superinposed on the picture of the
tel ecast program being received. Thus, in case a closed-caption teletext
i s broadcast on the channel being currently received, it becones possible
to performpriority display of the caption wthout the necessity of
i ncorporatidg two dedottereivingenetdrzod hearmcivad aoxterinbrozdcasvinata, i.e.,

- wi thout causing a dinensional increase of the apparatus or raising the
producti on @pparekesewhich comprisesicaaf distgland sheecsade rbaeilviagped
viewer having auditory inpairnents for exanple desires priority display
of the capt meanspdorsracéivingtsebscasicasigrials vhelrel ehaxtctethe viewer is
rendered free fromtroubl esonme mani pulation of the renote commander 14 to
confirmif breadcaseddasatapd superimposed as teletext data, then '

demodulating the signals of predetermined channels and
outputting the demodulated signals; a decoder means for
extracting the character broadcast data from either of the
demodulated signals outputted from said first and second
receiving means, and decoding the extracted data; an output
means for delivering one of the outputs of said first and
second receiving means and said decoder means, or combining
arbitrary two of said outputs and then delivering the
combined output; and a selector means for selecting either
of the signals outputted from said first and second
receiving means, and supplying the selected signal to said
decoder means; said method comprising the steps of:

when the demodulated signal outputted from said
second receiving means is selected by said selector means,
enabling said selector means to periodically select the
demodulated signal outputted from said first receiving
means;

when the demodulated signal outputted from said

first receiving means is selected by said selector means,



37 - television is being broadcast or not. Al t hough a
descriptiBﬁ—ﬁ5§*B§§ﬁ‘gTV€n—above wth regard to an exenplary case of
applylng ttﬂ" tion to a television receiver which is adapted

receiv mmmu ',E'ml’s transmtted with ground waves, it is to be
understood t'haf the ®resemt is appli cabl @4al so to any other apparatus for
receiving telecast signals transmtted via, e.g., a satellite broadcasting
network or a CATV network. . ~Wien the RAM 26 need not be
refreshed, a detection as to whether the character broadcast data
superinposed on the telecast signal received by the tuner 2 represents a
caption or ndeteahibe ehetherdily dwmusiaipern heoadeast3dava ertraveed Hey sane
channel as the one being received by the tuner 2 and then supplying the
out put of thsaidndec8déen mémns dezmrksent \d xaptd.cawotrcho6; and The
above enbodi nent is so devised-that, when the switch 6 is in the position
to select the term navhdn the resuliciod swickietgedion slignieiss nehad
cyclically (every tine the variable C becones equal to N). However, the
aclt: on of ch@ngi 8Pataeten bedadcasy diafdprashthancappebhpdicatiygas
wel | .

said selector means to select the demodulated signal

outputted from said first receiving means.

5. A receiving method according to claim 4, further
comprising another step of combining the output of said
first receiving means and that of said decoder means with

each other and then displaying the combined output.



Al so in the enbodi ment, when the character

38 broadcast data represents a caption, the caption is displayed
forcibly. However, instead of such forcible display, the related
informati on may be given to the viewer by means of the nonitor 10 or an
unshown | oudspeaker. Since there may b& sone viewers who prefer no display
of the caption even when the caption broadcast is started by the
teletext, it is desired that forcible display of the caption be

sel ecti vel y RECETN¥NENG BPPARATUSJAND IRECETY EN@ rMETHOD Furthernore, the
nonitor 10 and the other blocks can be constructed as separate devices.

It is to beapgdarsirood thRtptdeLdsh@geast systemis not |[imted to the one
based on the NTSC system al one, and the teletext transm ssion systemis

not limted to any Rapbé&fiig Ubatatdld -comprising fACEROHAA ddom@bove
enbodi ment is fundanental ly so constituted that the tuners 2 and 3 serve

:8 [):C(rale\clgl Sggagé ”%rtféééi’éin& d]?eéé‘é@ts@&narl%s RRa! buRbdu1bbEnyraadcasts
y the tuners reverse in

signals of predetermined channels; a decoder for extracting
the éharacter broadcast data from either of the demodulated
signals and decoding the extracted data; a selector switch
for selectiné either of the signals obtained from‘phe first
and second tuners and supplying the selected signai to the
decoder; a controller for controlling the selector switch
during its selection of the output signal from the second
tuﬂer in such a manner as to force the switch to
periodically select the demodulated signal outputted from
the first tuner; and a detector for detecting whether the.
character broadcast data extracted by the decoder represent
a caption or not when the switch has selected the output
signal from the first tuner; wherein, if the result of the
detection by the detector signifies that the character
broadcast data represent a caption, the controller forces
the switch to select the output signal from the first
tuner. 1In this apparatus,'when any caption broadcast is
started by teletext, priority display of the caption can be

realized without enlarging the apparatus structure or

raising the production cost thereof.

FIGURE 4



principle to those described in the above exanpl e. : The
description given in.the enbodinent is concerned with an exenplary case
where character broadcast data is superinposed during a vertical blanking
period of a telecast video signal. However, the present invention is

39 applicable also to another case where character broadcast data is
superi nposed during, for exanple, a horli/Zont al bl anki ng period of a video
si gnal . As cri bed herei nabove, according to the- receiving
apparatus and net hod the present invention, when the denodul ated si gnal
outputted fromthe sed@nd receiving neans is selected by the selector
nmeans, the selector mPans_i ghled to periodically select the
denodul at ed si gnal out om the first rec?%¥#§g_rneans. Meanwhi | e,
when the denodul ated gLg e romt he (il [ eceiving neans is
sel ected by the selector —a detgytionjis 05 agFt o whet her the
character broadcast data by—t he g?c neans reggesent a
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is forced

signifies that the
nmeans
recei ving

priority display of
Al t hough the present

the sel ector
I ncrease of the apparatus or

§Vgnal

capti on,
outputted fromthe first

it becones possible to achieve

if the result of such detection

And

denodul at ed si gna
producti on cost thereof.

not .
broadcast data represent a

>

Consequent | y,
the caption without causing any dinen

caption or
char act er

to select the
neans.
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41 WHAT IS CLAIMED I S: 1. - An apparatus for receiving tel ecast
signals where character broadcast data are superinposed as tel etext data,
sai d apparatus conpri sing: a first and a second receiving nmeans
for receiving said telecast signals, then denodul ating the signals of
predet erm ned channels, and outputting the denodul ated signals;

a decoder neans for extracting the char¥cter broadcast data from either of
t he denodul ated signals outputted fromsaid first and second receiving
means, and decoding the extracted dat a; an out put neans for-
delivering one of the outputs of said first and second receiving neans and
sai d decoder neans, or conbining arbitrary two of said outputs and then
delivering the conbi hed out put; I a selector nmeans for selecting

either of the signals outputted f idfirst and ;gggﬂg/peceivi
means, and supplying the selected signalf to said decg neans; o2
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a control neans for controlling said-selector neans during its selection
of the denodul ated signal outputted fromsaid second receiving neans, in

such a 42 manner as to force said selector neans to
peri odiscal | y sel ect the denodul ated signal outputted fromsaid first
recei ving neans; and a deté?tor means for detecting whether the
character . broadcast data extracted by ai d decoder neans represent a
caption or not when said sel ector neans has sel ected the denodul at ed
signal outputted from sai recei vi ng neans; wherein
when the result of th® ection by |said detector neans signifies that
t he character broadcast data represent a caption, said control neans
forces said sel ector nmeans to [sel ect the denodul ated signal outputted
fromsaid first receiving EgAg 2. A receiving apparatus according
to claim1l, further conprijsing a display neans for displaying the
out put of said oftput means. p
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3. "A receiving apparatus according to claim1, wherei n, when the
result of~the detection by said detector means signifies that the
charact er broadcast data represent a caption, said output neans conbi nes
the outputs of said first receiving nmeans and sai d decoder neans, and
delivers the conbi ned output therefrom 4. A receiving
met hod carried out in a receiving appd@/#&us which conprises a first and a
second receiving neans for receivinggel ecast signals where character
broadcast data are superinposed as telgtext data, then denodul ating the
signal s of predeterm ned channels andjoutputting the denodul ated si gnal s;
a decoder neans for extracting the chdracter broadcast data from either of
the denodul ated signals outputted freagm said first and second receiving
means, and decodi ng the extracted data; an output neans for delivering one
of the outputs of said first and seceyd receiving neans and sard decoder
means, or conbining arbitrary two of ksaid outputs and then deDIverlng t he

conbi ned out put; and a sel ector neans for selectlng ei t her Ef
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of the signals outputted fromsaid first and second -receiving neans, and
suppl yi ng=the selected signal to said decoder neans; said nethod
conprising the steps of: - when the denodul ated signal outputted
fromsard second receiving neans is selected by said sel ector neans,
enabling said selector neans to periodically select the denodul ated signal

outputted fromsaid first receiving me&dd; when t he denodul at ed
signal outputted fromsaid first receiving neans is selected by said

sel ect or neans, 44 detecting whether the character
broadcast data extracted by said coder a represent a caption or not;
and when the result of s t ioaisignifies that the
character broadcast data represent a caption, forcing said selector neans

to select the denodul ated signal outputted fromsaid first receiving
means. 5. A.receiving nethod according to claim4, further

conpri si ng anot her Caps_?_TA&errﬁj ng the output of said
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